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（kg/10a）※ 8.2-0-3-3 8.5-5-3-3 4-0-6-4















































































































































































間作NS 11/10 3/16 6/4 84.3 a 3.5 a 641 a 529 a 92.5 a 31.2 a 11.2 a 10.3 a 0.49 a
間作IS 11/10 3/16 6/4 78.9 b 3.3 a 620 a 500 a 93.3 a 31.3 a 10.9 a 9.3 a 0.51 a
慣行 11/10 － 6/4 79.6 ab 3.3 a 668 a 534 a 91.7 a 31.1 a 11.2 a 10.4 a 0.49 a
2013年
間作NS 11/15 3/19 6/5 72.0 a 4.0 a 512 a 691 a 93.4 a 36.0 a 11.5 a 12.9 a 0.49 a
間作IS 11/15 3/19 6/5 71.2 a 4.1 a 444 a 690 a 94.1 a 37.6 a 12.0 a 13.5 a 0.49 a
慣行 11/15 － 6/5 71.4 a 4.0 a 459 a 706 a 93.9 a 37.2 a 12.4 a 14.1 a 0.51 a
栽培方法 - - - NS NS NS NS NS NS NS NS NS
年次 - - - * * * ** NS ** NS * **
年次*栽培
方法































間作NS 11/12 3/22  6/3 64.9 3.8 228 304 99.8 37.1 12.1 8.3 0.50 
間作NS② 11/12 3/22 6/3 61.7 4.0 235 312 99.8 36.7 11.4 7.4 0.55 















間作NS 8.9 76 c 23.7 a
間作IS 20.5 182 a 24.8 a
標播 8.0 122 b 42.7 b
後播き 7.9 123 b 43.7 b
2013年
（ほしじるし）
間作NS 8.6 77 b 25.8 c
間作IS 9.1 73 b 23.0 c
標播 6.1 143 a 69.5 a
後播き 5.9 104 ab 49.1 b
2014年
（あきだわら）
間作NS 8.0 59 19.4
標播 7.0 194 73.0
後播き 6.4 163 74.9

















































































間作NS 70 ab 21.0 a 1642 ab 664 ［138］a 368 ab 97 a 35.5 ab 72.7 a 24.9 a 6.5 a 12.9 ab 0.43 a
間作IS 77 a 20.6 a 2069 a 736 ［153］a 494 a 91 a 45.0 ab 63.6 a 23.3 b 7.1 a 16.4 ab 0.39 a
標播 73 ab 21.1 a 1340 b 536 ［111］ab 338 b 90 a 30.3 b 69.6 a 24.7 ab 6.3 a 10.2 b 0.44 a
後播き 70 b 20.5 a 1241 b 483 ［100］b 322 b 91 a 29.1 b 67.3 a 24.0 ab 6.5 a 10.0 b 0.40 a
2013年
（ほしじるし）
間作NS 71 a 21.9 a 1656 a 568 ［113］a 370 a 91 ab 33.5 a 77.5 a 22.6 a 6.5 a 11.7 a 0.41 a
間作IS 70 a 20.8 ab 1462 a 501 ［100］a 306 a 103 a 31.1 a 74.0 a 22.6 a 7.2 a 11.0 a 0.41 a
標播 72 a 20.4 ab 1308 a 502 ［100］a 317 a 90 ab 28.5 a 76.2 a 22.7 a 5.7 b 9.6 a 0.41 a
後播き 69 a 19.9 b 1551 a 527 ［105］a 376 a 83 b 31.0 a 74.6 a 23.6 a 6.7 a 11.2 a 0.40 a
播種法 *　 *　 *　 NS NS *　 *　 NS NS ** *　 NS




































間作NS 84 20.8 1465 574［107］ 236 134 31.6 22.0 82.2 6.7 10.7 0.40
標播 87 21.4 1449 538［100］ 296 113 33.5 21.5 77.5 6.6 10.5 0.37
後播き 84 19.0 1794 564［105］ 320 112 38.7 22.1 71.5 6.6 12.1 0.35























































間作ＮＳ 3/16 8/22 10/3 42 1054 739 22.8 70.2
間作ＩＳ 3/16 8/22 10/3 42 1054 739 28.6 64.3
標準播種 5/24 8/20 10/3 44 1109 779 31.7 62.2
後播き 6/7 8/28 10/7 40 970 670 34.1 59.6
2013
（ほしじるし）
間作ＮＳ 3/19 8/28 10/18 51 1140 758 5.3 90.1
間作ＩＳ 3/19 8/28 10/18 51 1140 758 8.4 87.0
標準播種 5/9 8/25 10/10 46 1058 713 4.9 89.7
後播き 6/6 9/4 10/24 50 1045 670 7.3 88.5
2014
（あきだわら）
間作ＮＳ 3/23 8/20 10/3 44 955 625 9.2 83.8
標準播種 5/8 8/22 10/3 42 897 582 10.7 81.6
後播き 6/6 8/28 10/16 49 988 621 19.1 75.2







































































タカナリ 5/8頃 5 56.3 111.2




























































































実測 2012 ほしじるし 3/16 4/20 6/28 7/28 8/22 10/3
2013 ほしじるし 3/19 4/30 6/20 8/3 8/28 10/18
2014 あきだわら 3/22 4/20 6/18 7/25 8/20 10/3
予測 2012 ほしじるし 3/16 5/2 6/28 7/19 8/13 9/23
（降雨補正 2013 ほしじるし 3/19 4/30 6/20 7/16 8/10 9/21
なし） 2014 あきだわら 3/22 4/26 6/18 7/12 8/6 9/21
予測 2012 ほしじるし 3/16 5/2 6/28 7/23 8/17 9/29
（降雨補正 2013 ほしじるし 3/19 4/30 6/20 7/26 8/20 10/5
あり） 2014 あきだわら 3/22 4/26 6/18 7/20 8/14 10/1
実測-予測 2012 ほしじるし － － － 9 9 10
（降雨補正 2013 ほしじるし － － － 18 18 27
なし） 2014 あきだわら － － － 13 14 12
実測-予測 2012 ほしじるし － － － 5 5 4
（降雨補正 2013 ほしじるし － － － 8 8 13
あり） 2014 あきだわら － － － 5 6 2
平均
（補正なし） 13.3 13.7 16.3

















間作NS、間作 IS、間作無し二毛作はそれぞれ、間作NS区大麦+間作NS区水稲、間作 IS区大麦+間作 IS水稲、慣行栽培区大麦+後
播き区水稲、という組み合わせの合計収量を示す。
図6　麦間直播水稲の生育ステージ予測における降雨補正のイメージ図



















































The actual situation and technological aspects of direct sowing  
of rice in the inter-row space of wheat and barley 
Natsumi Maki＊1, Ken Hosobuchi＊2, Makoto Kojima＊1,  
Satoko Yasumoto＊1 and Yasuo Ohshita＊1
Summary
1. In a part of the north Kanto region, rice is grown with wheat or barley in a double cropping system; significant 
labor investment is required from the harvesting of winter crops to the transplanting of paddy rice, particularly in 
large-scale farms. To address this issue, from 2012 ~ 2014, we conducted a field experiment of an intercropping 
system that involved the direct sowing of rice in the inter-row spaces of fields used for the cultivation of barley 
by using non-tillage seeders or high-clearance intercropping seeders. Furthermore, in Kumagaya City, Saitama 
prefecture, we investigated the yield of the intercropping system of rice and wheat, actual cultivation conditions 
of that, from 2010~2014. To increase the reliability of our intercropping system for practical application, we 
developed a simple method to predict the growth stage of rice when it could be seeded in the inter-row spaces of 
wheat or barley. This growth prediction method was developed by obtaining temperature data from the automatic 
meteorological data acquisition system (AMeDAS), and additional corrections were made during the dry period of 
paddy rice cultivation. The results of our study indicated that barley yield were little affected by the intercropping 
of rice, provided that the rice was seeded before the jointing stage of barley. Although the seedling establishment 
rate of rice was lower in the intercropping system than that in normal seeding, there was no significant difference 
in rice yield between the two methods. The average yield (intercropped rice + barley) over the three year was 1,100 
kg/10a. In Saitama, the average yield (intercropped rice (Takanari) + wheat) over the four year was 943 kg/10a. 
By the correction for rainfall in the dry paddy field period (until incoming water from emergence of seedling), the 
accuracy of growth prediction was improved. 
2. In conclusion, the intercropping system of rice and barley or wheat by the direct sowing of rice in the inter-rows 
of winter crops by using non-tillage seeders little affected the yield of barley, provided that rice was sown before 
the jointing stage of barley. Intercropped rice showed decreased the rate of seedling establishment, but its yield 
was same as that obtained after normal seeding of a high-yielding variety at a high seeding rate. These results 
suggested that the intercropping system of rice and barley can improve the total yield, without requiring high labor 
inputs. However, further studies are required to improve this method in terms of seedling establish rate and weed 
management. Furthermore, improvement of the accuracy of growth prediction by using the AMeDAS data might 
allow the selection of appropriate rice varieties for intercropping.
＊1　NARO Agricultural Research Center
＊2　Oosato Agriculture and Forestry Promotion Centre
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